ON THE SEEIES SPECTKA OF THE ELEMENTS

The. experiments seem to indicate that the second of these three

transitions is most probable, and I shall show later that there is

some theoretical justification for this conclusion. By this transition,

which results in the emission of an infra-red line which could not

be observed with the experimental arrangement, the atom is taken

to the second state of the first row, and from this  state only

one transition is possible, which again gives an infra-red line. This

transition takes the atom to the first state in the second row, and

the subsequent transition to the normal state then gives rise to the

yellow line.   Strutt discovered another equally surprising result,

that this yellow resonance radiation seemed to consist of both

components of the first line of the principal series, even when the

incident light consisted of only one component of the second line

of the principal series.   This is in beautiful agreement with our

picture of the phenomenon. We must remember that the states in

the first row are simple, so when the atom has arrived in one of

these it has lost every possibility of later giving any indication

from which of the two states in the second row it originally came.

Sodium vapour, in addition to the absorption corresponding to

the lines of the principal series, exhibits a selective absorption in a

continuous spectral region beginning at the limit of this series and

extending into the ultra violet. This confirms in a striking manner

our assumption that the absorption of the lines of the principal

series of sodium results in final states of the atom in which one of

the electrons revolves in larger and larger orbits.   For we must

assume that this continuous absorption corresponds to transitions

from the normal state to states in which the electron is in a position

to remove itself infinitely far from the nucleus.  This phenomenon

exhibits a complete analogy with the photoelectric effect from an

illuminated metal plate in which, by using light of a suitable

frequency, electrons of any velocity can be obtained. The frequency, |

however, must always lie above a certain limit connected according I

to Einstein's theory in a simple manner with the energy necessary |

to bring an electron out of the metal.

This view of the origin of the emission and absorption spectra I
has been confirmed in a very interesting manner by experiments
on the excitation of spectral lines and production of ionization by
electron bombardment. The chief advance in this field is due to the                                                             3le ni
